The performance of many human tracking algorithms rely on accurate motion models. Due to the nature of human motion it is often difficult to determine the suitability of a chosen model. It is typically the case that over the tracking duration the characteristics of the observed motion will fit many different models. Commonly used motion models in the area of tracking include the constant position (CP), constant velocity (CV) and constant acceleration (CA) motion models. This paper applies the Kalman filtering algorithm to the problem of tracking a person's position using a finite set of different motion models. The statistical properties of the innovation sequence are used as a basis for motion model selection.
I INTRODUCTION
The successful determination of a moving person's position requires the filtering of useful information from state observations made in the presence of noise. In order to extract this information it is necessary to make assumptions on the characteristic motion of the person being tracked. Although this may be a simple assumption such as for example, the person existing in 2D space, it may also be an assumption on the nature of their underlying movements. In general the more precise a priori knowledge of the person's characteristic motion that can be determined, the more useful information can be extracted from noisy position measurements.
It is often the case in object tracking algorithms that a priori knowledge is incorporated into the estimation procedure through the assumption of a motion model. Many motion models have been proposed in the area of tracking such as, the constant position, constant acceleration and constant velocity models [1] . Although these motion models have found applications in many areas of tracking, it is often difficult to assign an object's motion to one particular model. It may be sufficient, for example, to assume constant acceleration when tracking the trajectory of a falling object, although this assumption could not be justifiably applied to tracking motion of a changeable nature such as that of human motion. Typically, in moving, a human will transgress over many different models. For this reason in tracking humans it is often difficult to determine a suitable model. One common model used in people tracking which reflects unpredictability is that of the Brownian motion model. This particular model assumes independent direction of motion at each time step. It does not however reflect the intuition that often over long durations human motion is correlated in time.
One technique in tracking which addresses the problem of changing dynamics is the use of adaptive motion models which enable the target's motion characteristics to change appropriately over time [2] . The problem with this approach is in defining the criteria by which the motion model should be adapted. This requires continuous monitoring of the tracking filter's performance whereby any deviation from it's expected performance would indicate a degradation in the accuracy of the position estimates.
This paper examines motion model selection as applied to the problem of tracking human movements through the use of the Kalman filter algorithm. The statistical properties of the innovation sequence of the Kalman filter are examined in detecting divergence in the Kalman filter resulting from modelling inaccuracies. The remaining sections of this paper are organised as follows. Sec Where the state model of (2) represents the true state model, the Kalman gain is optimal and the error in the state estimate is minimum in a mean square sense. In general this is not the case and the state model of (2) [3] . This paper is concerned with apparent divergence in the tracking Kalman filter due to inaccuracies in motion modelling.
It can be seen from equation (5) [7] . This recursive algorithm firstly determines the person's y position on the grid in a similar manner to the secant method for root finding. Secondly the person's x position is determined in relation to the grid boundaries. Knowing the grid dimensions and also the location of the corners of the grid therefore enabled the geometry of the frame to be mapped to that of the geometry of the grid. An example frame from the image sequence used is shown in fig. 2 . In this sequence the person walks horizontally across the full width of the grid.
Shown in fig. 3 (a) fig. 3 (c) where after the initial divergence of the filter, the innovation sequence is zero mean over the period of constant velocity. It is also seen in fig. 3 (d) that the higher dimension CA model also results in a zero mean innovation sequence but time required for the filter to converge after the initial divergence is greater. It has been shown that the tracking performance of a particular motion model can be determined through monitoring of the innovation sequence. The performance of a finite set of motion models was examined under various simulated motion scenarios. It was seen that the deviation in the expected value of the innovation sequence provided a basis for not only detecting divergence in the filter but also for classifying the motion being tracked.
The particular set of motion models used enabled the observed motion to be classified as either fitting a CP, CV or CA model. In this way monitoring the innovation sequence was seen to provide a basis for motion model selection.
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